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Abstract 



PROBLEM TO BE SOLVED: To provide a liquid crystal element which is not affected by hardness or 
softness of substrates compared with a conventional liquid crystal element, to be able to keep liquid 
crystal layer thickness constant over a long period and to stably obtain a desired contrast and 
reflectance thereby. 

SOLUTION- A liquid crystal element is equipped with the first and the second substrates 1a and 1b, at 
least one of which is transparent, disposed to face oppositely, a plurality of columnar structural bodies 2 
provided between the substrates 1a and 1b, and liquid crystal 3 enclosed within a space between the 
columnar structural bodies 2 provided between the substrates 1a and 1b. The columnar structural 
bodies 2 are formed with photoresist obtained from a photoresist material with 10-15 SP value. 
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Zzy-u-Wfil. Sfi (fyUii'2 0 0'C) "C«#»ft 

Ml a&tflb«9Bl*JlR£*S mU£2 0 0°C) <0iS 
mTX'm&hitZZtlZX*). HS$la, lb 18*3 

[0042] vxtmwuM&mTzmBftMzx m 

Kfflc2WI<0«E*aaniLT«ai 

-f?l5 B B B £ffl^2>*li£. %&2Wto>WX9E&$mi> 
WW&VSB&ter^r- tW?\t 7*-ti)W--y 7E 

[0043] aUZT ] Jv7tt£vp-p&&li. 

nffgmztt ix mmz$&*tzTu—)-ffln$BX"^ u 
it)VM 'v^tm&&<n^mtf^nm<,znmtv&&<n 
ttmmzESA+h. vt-ox, WR£.ftm%fiWtif 

If . 8fc*feLT£*.4. ifc. 

fc , BiRRIt»5 £ tf *W*KK5&*"* £ fc J: o 
ffiBflC 4 7;M-7f -f -y 7i& B B B T-!i. * -i y 

ji-mnmmmm. ix^jtr/Wv* mmi z t 

[ 0 0 4 4 ] tt: . a i/^f 'J 7 7ffi£^-f}g B B B (;L ^ 

•y ^?g B B B c7)iM}RSW!Sft^lSi«^S)l>*&^<J: 3 C. 

rt/HS0<*K(c*t LT(5{i'TO(cM^«t a (eft 0 , SBJ 

[0045] ft->X. rV-±ffi1lt7*-i})V3-"j 
9m\<r>2imkmWkLhZti,zi.*) , SfiRRI* (7* 
U— J-EW) -a* (7*-^3-y7E?iJ) > iKB 



(TV—HEW) -SjS <7*- #/W3--y?RW> » 

BH4^*ast-ri>-^r. ?s B B B «ti:#$-En«n l$ b b b #t 

cr>tettit>mtftzVm.lzi5^Xlt. m%LWZ®&2-&& 
®%tf%\ l tf&}JfiffitT&nteftWLI<z£^X&btiM 

^tfMttch. ^btyhTNttizbmmtii&x'hh. 

[0046] 

fflfeltCM-1 000 ( S7;U7ttK) S-fflV>TV^ 

JB-COY«/fiR»*«!BT'OY«) ^S. 
*!S<?|J1 

H < tLrt:^ 1 <n I TOlffittl 7.S«$r 2 0 
O'CT" 3 0 >7't . > 5 5 y^tSBI*^ 

y^l>* h htt® (SPgio, J s Rtt 

ii)Sr5^m. 12jum, 1 8/x mOWMt tchi. 0 1 

o o°cT'5^rarK-^->7'L. ajRwawfiiflt* 1 

JOJbKRJt. l^7*h-777^^-tTlg*hUv : 7btt 

hK3tfc 1 0 0'CT-5^Pa1<7)^xh'<.-=Jfy7"Srffv\ 
[0047] ^rfc, *M/^hfl8<0SPili 

-?-ix-fil5^m, 12/rni, 1 8/i mc7)J^IST-$)-5 

±t^s l ?t* h v vz v tm<nw 7+ tntx-hhzt 

1 0 0 4 8 ] fcvvc. » 1 SK±Wtt«ffljiftO±C, 
1^20 I T0««t*Xf5^«fi*«ffi»)«aB<&KBEtt 
«at»<0*fcl»I»tT*fr. ^- tA l 3^ih»J7*h 
b-y7 (a*7r^y7-S*;WttM) SrfflV^aHRJSII* 

(CSPffi7c7). IXf^^f -f -y^jgfll (®*f*P 
^•14An=0. 1 70, f^a^*ttAe = 30. Wfi 
ffi^OffltK^ia^TN-! = 1 0 0'C) 5<Mffl 
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(S-8 1 Is *)V9WR) iWMLfzt^ytV^r 
^W4^M^-il?I^t^ B B B $:aAL. 1 2/zmcoa 

[0049] iiifcoaiHR^CttttWSfvv^WE 

Tt^-fJ: a iz^m^tmhtitz. ttcb-h. nx- 

(ilEll«Bi30V (7t-*W-7?i?l) /50 

v (ru-tieyj) . 3VM?AMi5. 4. ru-t 

0V #;HJ--y;?ffi5i]) /6 0V (7V-7-E 

?|J) . nyh7Xh(il4. 6, TV— fEflTORI* 
mii 2 2%tJ>ot. ffcTlilHMIEtt 5 5 V ( 7 *- 
^;l/3-v^EW) /10 0V (TU—^E?i|) . 3^ 

h 7* b u 4 . ? u— rm\ x-ommt 2i%th-> 

tz. 

[ 0 0 5 0 ] ttz . flWEfc R«W)XST, fIL7 * 

«E*. *S&t/#0#&B a B £jgTU ««ftft 
W^itSL CA-X) £ffl^Ttttfffi&ftk£ifoFBk 

vmniMfeitz. mmmx-6' . jrei 3* , 

#T'l 2° X'h*>tz. 

mm2 

MBOIWlfcavvC, fflSE*hUiV'^b«S (SPffl 
10) KfUT, ;*7$>'&ffill^&l>*bl-'i ; ^ 
S Ptt 1 5 . *J0IL J S RttH) SrJflVtfrflS 

[005 1 ] #»Jl**fc*EBlinl,T7 ? >'W*ttffi* 

fc. ttcb-h. *-CttW»«Ett3 0V (7?-*W 
-•x7E?«) /5 5V (TV-tEfll) . nyl-7*h 
(i 5 . 2 , T U-^E5dTORi*4«i 2 4 XT* - j fc . 
tmHBMEEti3 0V (7*- *^=J^-y?E?iI) / 
60V (7V— J-EW) » =jyb7*Mil 5. 3,7* 
U-7-E5<lT«Rits|ett 2 3 iFC«JSKIH£ 
ffli5 0V (7*-*^3--y^E5IJ) /9 5V (TU 
-i-mn) . nyh 7 7.h(i4. 5. 7U-tWHX'<7) 
MW\t2S%X-h->tz. 

[0 0 5 2] 4fc. fflEfcBtttf>lS"C\ <lL7*h-? 
7 7 £ $ -f L T Wz UiSZb m<r>± iz . 



tnm». ca-x) *fflv^ttt«flBi*k«-isak 

«)Kttft*8l£U:. «tt^(iWT'5' . «?1 5* . 

#T1 1* Tft-jfc. 

JEHR3 

IJiSQfeWI 1 CfcWC . mile* h ViSX b*m ( S PtI 
10) KfUT, ^S^^SI^t^*^^'^ 
*m (SPffil 2, *#fL JSRlttK) SrJH^fcffl 

[0053] ^-iRA^CttEEpllOLT-f 7,ffiiS£ 

fc. #T'{±IEI&«E{±2 9V (7t-*W 

-•y^E?'J) /5 2V (7*U-tEJ"J> . 3>"h7^1- 
115. 4. ru-7-E?HTWRitsK±2 4%Tft->fc. 
»tliigil1tEl±3 0V (7t-^W^7;lI?l) / 
6 0V (TU-7-EJiJ) . nyh 7 ^h{il4. 9. 7" 

i—rmix'cr>mw,i2 3%xh^tz. ftximmm 

E(i5 0V (7*-/iiUa--y?WM) /l 00 V (7 
V-7-E?iJ) . 3yh5XMi4. 2, 7V— 7-E9IJT 

[00 54] 4fc. Hljiek[5]«^XSt\ fiL7^hV 

^ ? ?r^$ -f &smizK/t ix mz v -J* h m<n&z . 

CA-X) £ffltvCtt#$jtftk:&igB B Bk 
ftX'l 3' X'h*>tz. 

10)(CftiT. ^7 5>^ffl^'b ; Sr4*M^^H 

*m ( s 1 4 . *#m. j s Ras) ^ffl^fcffi 

li» ttEXttffill k[S]«tcLT». H&t/^fe^^rff 
[0055] ^B^m^tSEEnJDL-CrV^ 7.ttSg$: 

k £ -5 . iz*-t£ o iz$m%&mmt>ti 

tz. -Ttcb*>. *T'{±ffi«imEii3 0V (7* -ii)V3 
-•y^E?«) /5 3V (7*P— fWM) . 3>b77.h 
«15. 3, 7U-7-E5iJTORIt*{i2 3%-C»-?/c. 
»-Cli«att«E(i3 0V (7*-*^3--y^E5"J) / 
5 9V (rU-7-KFiJ) . 3Vh7Xh(±l 5. 1,7* 
U - tEM 2 3 %X'h r> tz . #-C'(4IEtWI 

E(150V (7*-*W-7?l»l)/98V (71/ 

-7-E5IJ) . ?yh7XUi4. 3, ru-7-EMTw 
[0056] ttz. miitmcoxmx\ iBL7*h-? 

x9*itii -r-mmzn^t lx wz v vx y Ko±tc 
mitt. ®w00>&mfk*mi. ®»m (taww 

ffi?mt$L CA-X) 2:fflv^tt««Ji*k*}Sftk 

oftttft^iiijeLfc. «»ftii*"C5* , mx-\ 3- , 

#T'l 2* X'hr>fz. 
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mw\5 

^1*IT'8 0-CT1 #!M 5 KEMR 

^tyn-f <f >?'U * v h7V- MrC8 O'CT" 
5 tifSMk L . KflUFrt T 1 8 0 -CT 2 ^HSD» L fc . 
£<OEHQBWt#* 1 2 0 0'CT3 OftfflBWc*- 

* y ^ L . * 7 5 y3R«MW»4>fc * * Stt Mffl 
(SP*10.*^S. J SRttSc) SrXt'yn— r-f 
y^Ufc. &ivc. K&JR£ 1 0 0*CT'5#l?Sl7V'\- 

* ^ t . ttfta&KflBftfrPtt fe<i* A 3 *«SW>BB 

fefflv^TRjtLfe. &WC\ 1 OO-CTStffaStftft^ 

S^K. #XMS5fck 1 0 0*CT54Ma<0# 

tffl§5ift«Oi«2 * IS Uc k CI £ 7 ,u m ?*> -5 fc . 
[0057] &Wt. m 1 S«LhOtttt«5S*«±K. 

*KWtt«*. X^— frAOOi-fitflJ? ^h? 

s pfi 7 wB&mmzMm&tm&iti- *> . w 

-f y ? ttA £ &A LT £ ft*: . 

[ o o 5 s j znm&mTizwimu ixr*u xttffc 

£ffl£U:fc«r*>. IE»mJE(i6 0V 

•y?E*'J) /9 0 V (y-U-i-mn) , 3 V 1*9* Mi 

8. 1. 7-1/— *-Efl-C»Eamt2 7?Sfc, JgFfrr 

y^x^fta^tWc. fjietisi^i^T\ (a 

L7 * hv^^^^S-f^iSWfcB^LTftfcW^ h 

ttR % ca-x) zm^x&imm»t%Li' B t(r)%m 

HSS0I6 

&<t!fcfr$*tf:3S 1 tf> 1 TOi;Sf I t#*'7XS^Sr 2 0 
0*Ct'3 O^PaTOTk^-^y^'L. ^55 y^fflfll*^ 
fcitfM^Xhtffl (SPffllO, JSRt 
K) fcxeyn-r-f ^Lfc. Kwe. 1 0 

swR^a^Mwattjaisfflv^rftitLfc. ftw. i o 
x\ titiix-mm. £4>£, --Kxhss^k 

1 0 0X:T'5#P B 1^K*b^— *^£*tV\ tttffgii 
mX'foifc. 

[ 0 0 5 9 ] <X^X\ & 1 «flLhWtt««Jt*0±fc. 



li. attflBt*±KEl»liBmt^ri^-li*L. 2 0 

ottiiifts:tt«u. §5201 to 

HffiftS^7^*«^R«ffi«lSffi±fct)IS| tEWRS: 
R»t. REl*Jl»S:JBl«ffiJ:OElftIII!ifc-&i5-ti-*«k3t 
fCIfUc&tf, tSJ£2 0 or^TSE^SrftSO^ 
tf£ . 4 fc . Zi— V A 0 cDltitS'] 7fM/?; (»* 

[0060] ZWQ-tMZ S Pfl 7 O&fetjgtKRftiS 
flfcaaraLfcJM 7^*Vt< •y7^ B e B S-aAL^. d 

»«E(i3 5V (7:r-*W-7?SM) /6 
5V (7V-tE?ii) . 3yb5^hti8, 7V— ^-E 
M"W)R»*i 2 3 % t , R «rf > W tt* ? t# ^>ix 

[006 1 ] *fc. «Ei:PI«W>ia'C. ffiLT^h-e 

- X ) Srfflota««jS*i:aflfc <0ftft0l SrSHS IK 

tZ?>. 16° "Cfcofc. 

HSfi«7 

mZMm 1 Cfc^t . S Pf7m-( 5;^7f-( -y 
^?S B B B Wti.T. SPilTOXXx/^^r-f -y?WL 
H B B (B*f*S*tt A n = 0 . 17 0. IM^HTfttA e 
= 30. ^ffl^ffllK^^T,,.! =100-C)5:ffl 

[0062] cicyj^^^-JiTtsv^te^-ri.te^ 

«^ESLTN^O?g B B B ^^«fiicL^. ^UT. i 
OvS B B B^^mE^ EP Jn LT^#tt^iffl« Lit k - 
KK«EOVC3Sja$9 3%. 8MH1E2. 3Vt 

mitnmcoxmx. miyth-?x^^^^-r±m^ 

B B B ^Tt. ttMAtt- (^?r®f4^ttM. CA-X) 

m^xmtmfot m^t mm vtzt^b 

1 3* Tfcofc. 
Htt0i]8 

mimm 3 tis^x . s p<i7 y>vz--?T < t 

bb ( BJf*R*tt A n = 0 . 17 0. «m*R#tt A £ 

= 30. ^^^ffltMjrrvj = 1 0 o-c) zm 

v^fcflWi. mie^^J 3 i: HttC LTaftX^*^ . 
[0063] i^iMiaH^iTKSv^lttXti*!* 

^. lE»«E0V-C'Sfi$9 5%, iMftU3E2. 3 VT' 
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AtarrL. mum (im^mmM, ca-x> 

1 6* X'fo->tz. 

A<%ft3tifcJII 1 ^ I TO«ffift##7X»g£ 2 0 
0*CT'3 O^ISbk^-^rV/U 7? UA^RWR^^ 
fcitfM/ittbWB (SPffil 1. tfy'iL mrnut 
£3jtzm s lOjum, 1 9 ju mOlflifcfrS 

j&£ 1 1 ox:T3^ru<~^yfi. msw&Vffi 
m&tfn(=ti& x o %m&.<?Mu & 7 * ? 

^H»fllfiRS:*^»Ba««S«:fflV^lt3tL. Sift"? 
3MR£frofc. &wc. ««S*fett. 
3%^.x^I^*-^"tift#U tt*tUlc»L. £ 
£^ jK*h»3fcfc2 2 0iC-C3#H*>tf 

[00 643 mmT&tf.mftv>mz Lfc £ - 

^, -?-fl-efL3^m, lO^trn, 1 9Atm<7)ffiy?T'J)o 

tfm&ztuz. <x^x\ fBi3MLh<?)tt««a*<?5Ji 

fc, JB2OIT0«ffift6^5^SfiS:«ffi»*ffi«rK 

««wsras:Sjta^»«L. s-t/i^rofc. awe, 2 

5^W4$r^JDL^^^ 7/P*7tm •y??fof B £&Al 

;l4m«Dfi£!lgL*:$ B B B £i£AU 1 9^mOtt 
[0065] «SJHH t K«EEWniL"C^<-f Attfig$r 

aase ufc t i * , JUTtc^t i a caff 4ttftw» 

fc. -f^*>> #T(4fBf)mflE(44 5V (7t-*;w 
-•y?E?iJ) /7 0V (7V— fffi?"J) . 
(42. 5 . ru-^EW WRWIMi 2 7 XTftifc. 
»T(4iBimEt44 0 V ( 7 *- y ^EJIJ ) / 
85V (7V-7-E?"J) . ayhyZhtel. 9, 7*U 
-7-E?ijT'OKW*(i 3 0 % -C* fc . #-C1MHB1tE 
(46 0V (7it-tl)Vzi-*/?m\) /I 1 5V (TU 
— f ffiffl ) , 3 V h 7X Mi 2 . 3 . 
Klt*tt3 l%X'h->tz. 
[00 66 3 *fc, l5fcfc|3|lJW>iaT, fflL7^ 



E#¥=tttL CA-X) £fflvvCtt#tt3t*fc#SBEftfc 
WftMfcSrWeU:. 0* . St'l 2 

* . #T1 6* Tftofc. 
Xffeffll 0 

WIBtttW9 tfcwc . flfE* hb^ hit® ( S Pffl 

1 1 ) KftiT. 7? 'J;i/»«|ffifr4>fc**bl';'**3» 

SP*1 4. tf^'iL XttJ&ftZJEttK) Srffl^ 

[00 6 7 3 *iSfl*^C«E6Plin tTf'^'f Xttf&r 

tz. ttch-h. ^mwmsitsov (7*-#/u3 

-•y^EM) /8 0V (ru— fE?iJ) . nyh^^h 
(42. 3. ru-7"E?"Jt'^RW*(42 5%T'*>o3t. 
HiT'(4ia&SBE(44 5 V ( 7 *-*/P3--y 7E?'J ) / 
90V (7-U-7-E90) . 3>hyZh\i7. 6, 

— mm-ff)^Mmt2 9%x-h->tz. fcx-mwrns. 

(465V (7*-*/l'3--y^E5«J) /l 2 5V (ru 
— fEJiJ) , 3yh5Xh(42. 0 /7V— tE?iJT'0 

[0 0 68] «TEtPI«<0l8'C. f§L7*hv 

SrPWfcttl!, CA-X) ^vcfttttlgftfc&vSalfc 
• , #T'l 7* X'hitz. 

mmi i 

BuEHIfcfjaJ 1 (cfcv^T , UE I TOfltffitt* #5^11 
KftiT, ITO«ffift*r5^f-y^*a6«S:fflV\ 

2 0 0tWifi*J<^-^ y/Srfffc'Sr^ofcffi 

(4. mizmmmitnmzixtt. mm^^r^ 

[00693 m&mwzmKmmxT^'t ^u^sr 
wfeLtzt z*>. vriz^t £ o izm%<mmbti 

tz. -tKhh. #-C'(4IE®ttE(43 0V (yt- 
-•yf&ffl) /50V (7is-tWM) . a>h?zh 

(45. 4 . ri^— mnx-nmmt 2 3 %xh->tz . 

HT'(4|gi!jmffl43 0V (y*-*)l,a--y?mi) / 
60V (7*l^-tE?iJ) . nvYvXY\t\^. 6.7* 
U-WJT'<OR8t*(42 2%X'h->fz. fcX'\$m& 
©45 5V (7*-*/W3-7^EW) /l 00 V (T 
U— 7-E?'l) . 3yh5XK44. TU—fEJCCWK 
lt*(42 7%T'*-ofc. 

[00703 HlilSt|5l«OlS-C\ fIL7=rbv 

w®mm. ca-x) sfflv>ttt«flua*fc*JMii: 

0^«4ftSrS!lgUc. tgMft(4»T'9- . »fl 6' , 
#T'l 5* T'fc-53t. 
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mm 1 2 

A<ft»SixfclS 1 0 1 TOmffiffStf^aHE* 2 0 
O-CT'3 O^HK^-^y^L. ^< 5 5 
fc*#M/5>*M*fl (SPffil 0, *#IL JSRt 
M)£5um^ 12jura, 1 8umcr>mi&t%h£ ilz 

o o °cx- 5 mr v<-* y / u , s@soa^«jtft*< 
o o •ex- 3 ftra&ftf^-* yyzmKm&zft-? 

[007 1] &V>T\ tffi^SKIIS 5 At m. 12ju 
m. 18jumO*^-1teft*Lfc»2WITOttffitt 

X^-^AOOfMJFlXN-2 1 - S <=#fl2P 

ftS-fflVvtJraffL&A^ 1 8 OXX2B*IBfl03*LTK*t 

k & , aHWttSrfflv^T-fc^-v -y^MS Wrfc -1 5, 
-?-ft.-Tix5//nu 12^m, 1 8jumf3fe-9!t. 
[0 0 7 2] <JCWC\ ^-t;HcSP<I7^, IXf/H 
*7f < vttoh ( JH*rW*tt A n = 0 . 1 7 (h B 

10 0'C) (S-81 1, *)V9im) 

flfcifcAU 12jum«tt««3ft***r6ffi*^KUi 
»M£tlIIBL£?S B B B £&AU 18^mOtt«fflJtf* 

[0073] SffifiJE^fcttElMn LT rV W Xtt&S: 
SOGgUck OTfcStJ: 5 fcltff fcttfl&Wt&fi 
fc. -t**^ fft1i«mffi±3 0V (7*-*W 
-•y?EW) /5 0V (7V~ MEW) . nyh^Xh 

{45. 3 . tv— mm-nmrni 2 2 %x-h *> tz . 

ftT'tiraiffii 3 0 V ( 7 * -rt/Ps - •/ 7 ffifll ) / 
6 0V (7*V— , 3yh5XM±14. 5. r 

©45 0V (7t-*^7?Kl) /9 5V (Tlx 

— t-afl) , nyh7Xh-{i3. 9. ru—tmU'co 
mm±2b%x-h->tz. 

[ 0 0 7 4 3 srfc , zcomwi 1 2 (±. mimm 1 k 



-^m^tzi>cox-hhi}\ mm 1 TJMtsftfctt* 

<« B sii^»iiE. hftt^ru— mwi 
■w>RSt*ii. -eii-eix^si^ 1 k *r fc 
fcofc. iti&wifc*^. ttRaBt*fc»*t* k k 

Sc0JI$ W^ B H B 1^# f>ii£ Z k . 
JfcttMl 

O-CT'3 o^tw*^-^ y/u 7? vi^m^h 

K&fcbVzsZbtf® (SPffl8. JSR& 
$D£5;unK 12Atm N 1 8^mOJflt : 5r2><}:9{C 
•efl-fil^fyn-r-f yfltz. &^X\ KM^5r9 
0 -CT' 5 =>f y / L . mm&ttWMfttf® 

[00753 awHH-ctt««aft*«)*s sajgufck i 

-?-fL-rfl5^m s 12miti, 1 8^m£0^J¥t'J)o 

^rtCfS] »tr . 0 col * jfc*J 7 * h U y 7 

ajh&^SMIL. ^ivmtz. K^X\ SE-b/l/tSP 
<17<o, i^f;H^-7f< 7^S5 B B atc^^ 5;^45: 

SriiAL, 12jum<Oft«fl|jSftSr^tSS-fe;Wl{i» 

[0076] ^JKfiR^tlBEWan IXt'U Xtt^^r 
tl56 Uc k Z. h , *TJ18!»«Eli 2 5 V ( 7 * 
■3-v9W\) /6 5 V J-E?l) » nyby* 

Mil. 3 . 7"U— ^E9"J-C<0RltWi 2 8 %T'*> 0 . 

n y h 5 x h 3&g^ » t !t. m\smm& 

ti40V (7*-*;Un^-y^E?iJ) /90V (7U- 
■i-WM) s 3yhyAbli5. 9. TV— tmUX'OK 

ma 1 8 %t'*> o . ru-*«»-e«R»*a9f #t 

[00 77] ft*3. »[Ei:HaHcLTttfcJSS7/<mW 
ttttflBMWIC. MBkl5l^SP(i7<7), ixf;H 
-f 7 ^?g B B B ^^ ^tmsraaraLfc^-f 9tv* 
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y 7VW Sr ^sam^'fail ( S E M ) Sr fflv vcMS U: 

[00 783 WEkBatolBT. fIL7^hv 
7?£rt31 t £BWfc8#LT#7tl'>^hl&9±fc, 
taiB* . ®<D#$ B B B &l>'J3iMPlS! t^#0?g B B B ?:}ST 

u isttfltf mm-mmm. ca-x) 

T'2 1 ' , igT'l 7' , #T*2 5* Z'h-otz. 

mm 2 

&<m&w&i<ni Tonmftz#yzmwi.z 2 0 

0 *CT 3 0 y 7* L . T 7 U /l^SJHSA> & 
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